Degradation of the sodium taurocholate cotransporting polypeptide (NTCP) by the ubiquitin-proteasome system.
The sodium taurocholate cotransporting polypeptide (Ntcp, Slc10a1) is the major uptake system for bile acids into liver cells. This study investigated the degradation of rat Ntcp and human NTCP by the ubiquitin-proteasome system (UPS). In stably transfected HepG2 cells, rat Ntcp was complex-glycosylated and localized at the plasma membrane. Inhibition of proteasomes by MG-132 or lactacystin led to the accumulation of intracellular Ntcp, a process dependent on de novo protein synthesis. Intracellular Ntcp was core-glycosylated, indicating an endoplasmic reticulum (ER) origin. Core-glycosylated Ntcp was found in cytosolic, detergent-insoluble deposits with characteristics of aggresomes: they co-localized with ubiquitin at the microtubule organization center and Ntcp from these deposits was polyubiquitinated. Transient transfections of Ntcp/NTCP induced intracellular deposits that co-localized with ubiquitin, even in the absence of proteasome inhibitors. Similarly, in livers of patients with progressive familial intrahepatic cholestasis, NTCP could be detected co-localized with ubiquitin in hepatocytes. We conclude that maturing Ntcp/NTCP is degraded by the ubiquitin-proteasome system at the level of ER-associated degradation (ERAD). An imbalance in the synthesis and degradation of NTCP at the level of the ER or alterations in the ERAD machinery might be the cause of intracellular NTCP deposits in transient transfections and in cholestatic livers.